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MORPHOLOGICAL MEASURES OF FEMUR AND PELVIS ON PLAIN
RADIOGRAPHS AS RISK FOR HIP OSTEOARTHRITIS
H. Abdulrahim 1, S. Doherty 1, K. Muir 2, R. Maciewiecz 3, K. Sehat 1,
W. Zhang 1, M. Doherty 1. 1Univ. of Nottingham, Nottingham, United
Kingdom; 2Univ. of Warwick, Coventry, United Kingdom; 3AstraZeneca,
Mölndal, Sweden
Purpose: Variation in morphology in the proximal femur and pelvis (e.g.
acetabular dysplasia, non-spherical femoral head) can biomechanically
compromise the hip joint and predispose to osteoarthritis (OA). Such
morphological variation may in part explain the heritability of hip OA. The
objective of this study was to evaluate a range of 2-dimensional
morphological measures on standard radiographs to determine: [1]
normal range, right: left symmetry, age and gender differences; and [2]
whether they are independent risk factors for hip OA.
Method: A nested case control study was undertaken in 566 unilateral hip
OA cases and 1108 controls in the established Nottingham Genetics of
Osteoarthritis and Lifestyle (GOAL) database. Unaffected hips of hip OA
cases were compared to the same side hips of controls. We assumed that
the unaffected hip values in cases reﬂect the original measures on the
affected side prior to development of OA. Deﬁnition of radiographic hip OA
was joint space width (JSW)  2.5 mm. Standardized antero-posterior
radiographs of pelvis were used to measure 10 morphological features
(Table 1). The measurements were performed by single observer and the
reproducibility was evaluated at baseline, mid and end of the study.
Normal values, thresholds (mean1.96SD) and symmetry of the features
were derived from the control subjects. The intra-observer reliability and
symmetry between right and left hip were examined using intra-class
correlation coefﬁcient (ICC). The relative risk of hip OA associated with
each measure was estimated using odds ratio (OR) and 95% conﬁdence
interval (CI). Logistic regression was used to adjust for age, gender and
body mass index (BMI). Measurements were divided into tertiles to
examine dose response.
Results: The ICC for intra-observer reliability was very good for all the
measurements (ICC >0.84). In controls all morphological measures were
symmetrical between right and left (ICC ranged from 0.80-0.95). Men had
greater measures than women, except for neck shaft angle which was
bigger in women. Age and BMI were associated with some but not all
measures, whereas height was positively associated with all apart from
sourcil angle and neck shaft angle.
Between cases and controls, smaller femoral head diameter, neck length,
outer shaft diameter, inner shaft diameter and pelvic width were associ-
ated with greater risk of hip OA, whereas a larger sourcil angle was asso-
ciated with increased risk of hip OA (Table 1). The measures with no dose
response were re-analysed using tertile 2 as a reference under the
assumption of either small or largemeasures would increase the risk of hip
OA - the U curve relationship. However, we did not ﬁnd any signiﬁcant U
curve association based on the tertile, but the thresholds of mean 1.96SD,
where either lower or higher neck shaft angle was a risk factor of hip
OA (Fig 1).Conclusion: All morphological measurements are symmetrical between
right and left hips but, as expected, differ between men and women.
Several variations in morphology of femoral and pelvic bones that are
easily measurable on standard radiographs appear to be risk factors for hip
OA. The risk increases as femoral head diameter, neck length, outer shaft
diameter, inner shaft diameter and pelvic width decrease and as sourcil
angle increase, whereas both extremes of neck shaft angle confer risk.
Prospective studies are required to conﬁrm these ﬁndings.
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THE ASSOCIATION OF MRI-DETECTED SUBCHONDRAL BONE MARROW
SCLEROSIS WITH CARTILAGE LOSS IN A COHORT OF SUBJECTS WITH
KNEE PAIN.
M.D. Crema 1, J. Cibere 2, E.C. Sayre 2, F.W. Roemer 1, H. Wong 2,
A. Thorne 2, J. Singer 2, J.M. Esdaile 2, J.A. Kopec 2, S. Nicolaou 2,
M.D. Marra 1, A. Guermazi 1. 1Boston Univ., Boston, MA, USA; 2Univ. of
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Purpose: The role of subchondral bone marrow edema-like lesions (BMLs)
for incidence and progression of adjacent cartilage damage in subjects
with or at risk for knee osteoarthritis (OA) is well known, but little infor-
mation is available regarding the role of subchondral bone marrow scle-
rosis (SS) in regard to adjacent cartilage, independently of the presence of
edema-like BMLs. Histologically, BMLs and SS exhibit similar features
including trabecular bone abnormalities, ﬁbrosis and necrosis. Thus, the
aim of this study was to assess the association of magnetic resonance
imaging (MRI)-detected subchondral sclerosis with cartilage loss over time
in the same region of the knee in a cohort of subjects with knee pain.
Methods: A population-based sample 163 subjects (1 knee per subject)
with knee pain participated in a longitudinal study to assess knee osteo-
arthritis progression (KOAP study). Subjects received baseline knee
